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Summary of Recommendations
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¢ EIS Architecture Team charler and
process

¢ EIS Architecture
— Overview
— Infrastructure Service Recommendations
— Example Value Added Services

¢ This is a technical overview
— many organizational questions in process
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I SAT Char ter

“ | te s e dmes - o o e R RS ELT T T E Rk e e

¢ Charter G/12/95by. Rick Green (EPIC),
Jim Minges (111S), Tom Thornton (ICIS)

¢ Concurrenice: John Casani (500), Chris
Carl (390)

+ Assigniment: produce a recommended
architecture fo1 JPL’s | nlerprise
Information System (fechnical and
business)
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EISAT Process

¢ Assemble tcam
— Chosen for knowledge of problem domain
and information {echnology
— Team: Jos¢ Amocedo (35), Chris
Eddington (31), Joe Kahr (39), Pcter
Shames (38), Bob Somer (22)
¢ Examine, cvaluate, and recommend
best industiy praclice
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Getting The Document
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¢ Paper: JP°l 1) 12991, Vellum | iles
¢ PostScript, PDF
http:/lepic jpl nasa goviatshpligroup/eisat/www
- PDF is imperfect (some pages were
scanned in)
+ Comments o the tean:
mailto:ecisat@snapon pl.nasa.gov
- at least one revicion will be published

J. S. Jenkins 5122/96 5

Architect urc Overview
¢ Concepts and | f1inciples

- Foundation assumptions and facts
¢ Infrastructure Services

— Application-indcpendent enabling services
upon which othcts are built

¢ Example Value Added Services

— JPL-spccific services that meet mission-
critical process requirements
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Guiding Principles 1

¢ Architecture provides a framework for
efficient implementation of information
systems

+ Information resources are institutional
assets, andare managed accordingly

¢ Vendor-neutral standards,
heterogencous systems are assumed
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Guiding Principles?2_

+ Enterprise information system is
effective, feasible:, manageable,
reliable, sccure, extensible, scalable,
flexible

¢ Enterprise information system reflects
best industiy praclice

+ Principles claborated in detall in
D-12991, Appoendix A
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Basis for Recommendations
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¢ Meets sarvice requirements

— including cross- service integration
¢ Governcd by open specifications
¢ Subject of industry consensus
¢ Commercially available
¢ Successiully deployed in industry
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An Aside on[)(ﬁ.‘,[’? 1
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+ Several service 1ccommendations are
based on OSt DCE
¢ Driving requirements:

— cross-scirvice integration, especially
security, direclory, and temote procedure
call

— integration with external direclory and
securily domains

— RPC interface version control
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__An_Aside onDCE2

¢ Open specifications: DCE
specifications published by X/Open

¢ industry consensus: vendor
commitmants from Cray, Digital, HP,
IBM, Micrtosoft, $GI, SunSoft, others

+ Available on AIX Digital Unix, t 1P-UX,
IRIX, OS/7, Solaris, Sun0S, Unicos,
VMS, Windows (3.1, 95, N-l), MacOS
(96)
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An Aside onDCI. 3
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¢ Successiul deployments: United
Healthcare, Phillips Petroleum, General
Motors, US West Communications,
Barclays Bank, SICOM Information
Systems, lokioMarine andFire
Insurance, |[ XISNEXIS, US Army,
Motorols, MC L, 13¢]l Allantic, Bell
Northern, | fughes Inforimation Systems
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Infrastructur ¢ Services
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¢ Communication nelwork, remote
procedure ¢ il

+ Distribution: obhjcct, directory, time
sync, securiy, systems management

+ Application: I'tic, messaging,
transaction processing, data access,
windowing, data interchange

¢ Development Support: framework
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Infrastructure Sc 1 vices. Communication

Network Secrvico
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¢ Service: Basic communicatlion service
upon which othet services are built

¢ Recommendation. TCP/IP, universal
connectivity (on:lah, off-lab)

¢ Status: Implementation under way in
HiNet task (1C1S), complete F Y96

— some enhancoemaents recommended (e.q.,
client software support)
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In frastructure Scrvicas - Communication

Remote Procedure CaII Service
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¢ Service: Rccommended praclices and
software for low:level program-to-
program conununication

+ Recommendation: OSF  [Distributed
Computing Environment (DCE)

¢ Status: Implementation under way in
CAE Project (1PIC), development
complete Y906
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Infrastructure Scrvices: Communication
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In frastructurc Servicos: Distribution

Object Service .. ..

¢ Service: PProvides support
infrastructure for deploying object-
oriented applications

+ Recommendation: None; no industry
consensus on object strategy

+ Status: Prototyping/evaluation under
way in several tasks (e.g., DSN
Information Systems F ngineering lab)
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In frastructure Scivices: Diistribution

Directory Service

¢ Service: Runtime lookup/location
service for network resources: people,
compulers, scrvers, printers, ctc.

¢ Recommendation: OSF DCE | X.500

¢ Status: X.H00 operational (IC1S), DCE
under way inCAL Project (1 P1C),
development complete FY96
- significant initegl ation work requir ed
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Infrastructure Scrvice | xample
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In frastructure Scrvices: [ distribution

Time Syn(hmm/

[ —

¢ Service: Wility se

ahon sScrvice
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rvice for keeping

computer clocks synchronized to UTC

¢ Recommendeation:

NTP

¢ Status: NTP scivi
DCE under way in

OSF DCE | Internet

ce operational (ICIS),
CAL (EPIC),

development complete FY96

— significant intc

J. S. denkins

Infrastructure Scrvices

:gration work requited
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Infrastructure Scrvicos [istribution

Security Service

¢ Service: Inables authentication,
authoriz ation, integrity, and privacy for
other scrvices

¢ Recommend ation: OSEF DCE,
Kerberos VL Internet GSS-AP|

¢ Status: Undcrway in CAL (I PIC),
development complete FY36
- major integration work required
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Infrastructure Services. 1istribution
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Infrastructu re Scivices Distribution

S ystems Managerment Service

¢ Service: Integrated, high-quality, cost-
effective management and operation of
information system elements

¢ Recommendation: SNMP-based
commeicial technology

¢ Status: Prototype development in CAE
Project (I PIC) in FY3G
—major cngineenng and deployment work

required
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Infrastructure Services: Distribution
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In frastructure Scrvices: Application]

File Servico |

¢ Service: | ab- wide data sharing using
distributed file system technology

¢ Recommendation: DCE Distr ibuted
File Systceim

+ Status: Ingmnmecering 1001 Service
(CAE, -P°1C) operational now using
predecessor lechnology (AF S); DES
planning undcr way, complete | Y36
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Infrastructure Scrvices: Applica {on

File Service
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Infrastructure Sc 1 vices, Application

__Messaging Service

¢ Service: | lectronic mail, bulletin board,
and real-time notification services

+ Recommendation: Internet
SMTP/MIME /POP/IMAPR, NNTP, IRC

¢ Status: I mail implementation
beginning (ICIS), complete b YO7;
bulletin boards partially functions] now
(ICIS); notificationnot planned

- significant integration work requited
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Infrastructure Scrvices. /pplication
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In frastructurc Services: Apphcation

Transaction I ’roce ssmq %ol vnc e
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¢ Service: Central synchronization
mechanism {o cnsure consistent

management of distributed

databases

+« Recommendation: X/Open transaction

processing specifications

¢ Status: No implementation planned;
no pressingneed currently identified
-- potential uscs in TMOD), SESPD, IBS
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Infrastructure Services /\/)p/i( ation
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In frastructure Scr vices: Application
Data Access Sorvice
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¢ Service: Access to stiuctured data (i.e.,
database) in o distributed environment
¢+ Recommendation: X/Open ISAM, SQL,
CLI specifications

¢ Status: I nginccring Data Seivice
(CAE, I PIC) deploying Oracle-based
SQL server, development complete
FY96
- significant Integration work required
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In frastructure Sci vices /Zi\pplication
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Infrastructure Sci vic os: Application

Windowing Service

¢ Service: Recomimended conventions
and software for distributed display
style of clicnt/server computing
¢ Recommcendation: X Window System
Version 11, Relecase
o Status: XT1R5H in wide use now
- MS Windows and Macintosh are outside
service scope (not distributed display
model)
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Infrastructure Scrvices: Application
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In frastructure Secrvices: Application

Data Interchange Service

Ve

¢ Service: Recommended practices and
software for infeichange of engineering
design, giraphics, documents, other
data

¢ Recommeoendation: FDIF, IGES, CALS,
SGML, HyTime. STEP

¢ Status: Multiple ad hoc efforts
-- major work requited forreengineering
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Infrastruclure Scrvices: Application

Data Interchang ¢ Service
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Infrastructure Services: Development support
Software Devclopment | ramework
+ Service: Recommended practices and
tools for software development
+ Recommeaendation: None

« Status: Major work needed to survey
requirements and current technology;

investment in common tool set lab-wide
could yieldlarge returns
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Infrastruct ure Scrvices: Development Support
Software DevelopmentFramework
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Value-Added Scrvice |y ample
Electronic 1'ubl cation Service
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Value-Added Scrvice [ xample .
Engineerinq Data Service
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Value-Added Scrvice [ xaniple

Engineering Data Service:
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